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ABSTRACT 

The purpose of this document is to provide teachers, 
administrators, students, and parents with samples of students' 
performances that exemplify standards in relation to the 1993 Grade 9 
Science Performance-Based Assessment Tasks for the province of 
Alberta, Canada. A sample of 698 randomly selected students from 31 
schools did the performance-based assessment. The quality of student 
works are grouped into three levels. (1) beyond grade 9 level; (2) at 
grade 9 level; and (3) not yet at grade 9 level. An introduction 
describes the procedure used and program area emphasis by topic. 
Samples of students' performances are presented for each of 6 
activities that correspond to the topics of: (1) diversity of living 
things; (2) fluids and pressure; (3) heat energy: transfer and 
conservation; (4) electromagnetic systems ; (5) chemical properties 
and changes; and (6) environmental quality. A summary section 
describes what students did for each activity, followed by a 
discussion of areas for improvement. Appendices contain science 
holistic scoring criteria, percentage of students at each level, 
hazardous waste data sheets and maps (used for the environmental 
quality topic); and science descriptive coding criteria. (LZ) 
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Introduction 

Purpose 

The purpose of this document is to provide teachers, 
administrators, students, and parents with samples 
of students 9 performances that exemplify standards 
in relation to the 1993 Grade 9 Science 
Performance-Based Assessment Tasks. The 
commentaries that accompany the samples highlight 
selected features of the students' responses and 
show how the scoring criteria relate to students* 
work. 

Science Assessment in 1993 

The Grade 9 Science assessment in 1993 collected 
information and reported on a range of learning 
expectations. Three instruments were used to collect 
information: the achievement test, a survey of 
student attitudes, and performance-based assessment 
tasks. Provincial results for these assessments are 
reported fully in the Achievement Testing Program 
Provincial Report, June 1993 Administration. The 
performance-based assessment component is the 
specific focus of this booklet. 

Selection of Samples 

The samples of students* work selected for this 
booklet were used for training markers during the 
July 1993 marking session of the performance - 
based assessment. As such, these examples 
generally illustrate the quality of students* work at 
each of three levels: Beyond Grade 9 Level, At 
Grade 9 Level, and Not Yet At Grade 9 Level. 

Confirming Standards 

The initial work of confirming the standards that 
would govern the scoring of student performances 
was undertaken by a group of experienced Grade 9 
Science teachers on June 27 and 28, 1993. Their 
task was to read a large enough sample of student 
responses to select those that exemplified the 



different levels of performance. At the same time, 
these teachers suggested adjustments to the standard 
descriptions in the scoring guide where needed and 
prepared specific notes for use during the marking 
session. The Holistic Scoring Criteria are given in 
Appendix A. 

These teachers later served as group leaders during 
the marking session. They used the selected 
examples to set the scoring guidelines and to train 
teachers for the marking session. 

Marking Process 

Teachers were selected for marking on the 
recommendation of their superintendents. All 
markers were teaching Grade y Science in the same 
school year that the performance-based assessment 
was administered and had done so for at least two 
years. 

Markers followed the agreed-upon standards when 
scoring student responses. During the marking 
session, each marker scored a student's response for 
problem-solving skills and communication skills. 
The overall results are given in Appendix B. 

General Description of the 
Performance-Based Assessment 

Background 

The performance-based assessment was developed 
to assess students' higher order thinking skills in 
real-life problem-solving situations. The tasks 
assessed aspects of science that cannot be measured 
easily by paper-and-pencil tests. 

The activities allowed students to use a variety of 
strategies, to use hands-on materials, and to collect 
information. Students were asked to explain the 
strategies they used and how they carried out these 
strategies to solve problems. Their written 
responses provided another picture of what they 
knew and were capable of doing. 
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Performance-based Assessment 
Program Area Emphasis by Topic 



Acuviiy 


Acuviiy name 


topic 


Program area 


Learner expectations 


i 


Seed Dispersal 


Diversity of Living 
Things 


Nature of Science 


Observe seeds 
Infer seed dispersal 


2 


Sugar Solution 


Fluids and Pressure 


Science and 
Technology 


Construct and calibrate a 
hydrometer 

T I v a hvdromptpr to mpji^nrp 
liquid density 


3 


Sleeping Bags 


Heat Energy: Transfer 
and Conservation 


Science and 
Technology 


Design and execute an 

exoeriment to te^t insulation 
effectiveness 


4 


Robot Arm 


Electromagnetic 
Systems 


Science and 
Technology 


Design, test, troubleshoot, 
evaluate, and construct an 
electromagnet 


5 


Bulk Food Store 


Chemical Properties 
and Changes 


Nature of Science 


Develop an experimental 
procedure to identify white 
powders 


6 


Hazardous Waste 


Environmental 
Quality 


Science, Technology, 
and Society 


Analyze information 
Examine perspectives 
Identify alternatives 
Consider consequences 



Sampling 

Thirty-one schools were randomly selected to 
participate in this a sessment. From these schools, 
698 randomly selected students did the 
performance-based assessment. 

Administration 

This assessment was administered by trained 
assessors who followed standardized procedures. 
The assessment consisted of six real-life problems 
presented at six stations. Each station consisted of: 

• a student activity sheet listing the problem, the 
materials, and the instructions 

• materials 



Three circuits, each with six stations, were set up. 
A maximum of 15 students were assigned to each 
session. This allowed five students to work through 
the six activities at each circuit. Typically, between 
1 i and 2 hours were needed for each student to 
complete the six tasks. Students recorded all of 
their work in a booklet. 

Students were given as much time as necessary to 
complete the tasks. The assessment took place 
between May 25 and June 4, 1993. The schools 
selected provided excellent cooperation in making 
space and tables available for this assessment. 
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Samples of Students y Performance 

Activity 1 — Seed Dispersal 
PROBLEM STATEMENT: 

Jane is a biologist who is studying the effects of seed dispersal in a growing area. She 
prepared a field plot to investigate seed dispersal and changes in plant populations over 
time. New plants A, B, and C were planted in the middle of the plot. Soil and moisture 
conditions are good for the growth of these plants over the whole plot. The method that 
plants use to scatter seeds is called seed dispersal. Help Jane predict the dispersal of 
seeds from three different plants. 



YOU SHOULD HAVE: 
preserved seed specimens A, B, and C from three different plants: 



Seed 
Specimen 


Plant Name 


Specimen A 


Asclepias 


Specimen B 


Cockle Burr 


Specimen C 


Vicia 



1 Practice Plot Map 

1 Final Solution Plot Map 

INSTRUCTIONS: 

• Part A 

Observe each seed specimen. Infer the type of seed dispersal method from your 
observations. Record your observations and inferences for each specimen. Organize 
and present your information completely and clearly on page 1 of your student booklet. 

• PartB 

The plot map shows two of each plant type growing in the middle of the plot. Given 
the following conditions, predict the distribution of plants after each plant type reaches 
its maximum population. 

Conditions 

1 . There can be a maximum of 6 plants for each square metre. 

2. The plants are not diseased and are not eaten by animals or insects. 

3. The wind blows only from the northwest. 

4. The weasels and coyotes live only in the squares shown on the plot. 



Using A, B, or C to represent one plant each, show your predicted plant population and 
distribution on the plot map. There is a Practice Plot Map and a Final Solution Plot 
Map. You may write directly on these maps. 

On page 1 of your student booklet, provide an explanation of your predicted 
distribution for each plant. 
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This solution was scored "Beyond Grade 9 Level." 



Activity I — SeedDupmii 
Before no start Activity i. n»d paces I to « In tHsbookkL 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 




c 



•(IjJpro^^Om. tony 
-tU4lps of **> 



hairs wJ^ 1 * fl ^ 
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tools orijta 
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MntoJlf hip off 



rods irttpop^TAt 

5«cls>SJ<te "H* roc J 



I. PLOT MAP 

U*t tfw Pr»cuc« PVx M«p w help yoa deteimine your loiunofi. Pw your predicted 
pupalukm dbtribuuon cm the Fuul Solution Plot Hap. 



1 ExpUayowpn6t^<ftstriMoafixeac»pU«. 

Tru, asciepftts plan*- or»y dis+nbuke f+a 

0/ -rAt Bcca*Ul r*i W on^ blows 

from ftuL rv>rrr»d*Sf> -Ik ntuJ pl&nfc tfill flWt/ 
(o 4Vt 5ot*4U *asr cofnen.^ arf**oit era* -rtW) 

wep&l& ^ca/.uA of if* pr/cty jp,,^, fnz>W, ^ 
Seakwril ca<<^ it 6 -fu/i, <W fafrt, da> P off 

*fk Viciol p/flm^s 5«<ds win any a 
sJW ctsrWt A»v<y o*<au«« JrUp Jk$t fq» oa/ 

^ /jsct^ro> lA tW S^fl^ SJ ^ ^ca. 



The problem is analyzed and clearly understood. Numerous extensive observations are 
made for each seed specimen, and drawings are used to support the observations. The 
observations are used to correctly infer the dispersal method of each seed type. 

A chart with drawings is used effectively to communicate observations and inferences. 
Predictions are written clearly and logically. 
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PRACTICE PLOT MAP 



FINAL SOLUTION PLOT MAP 




The plot map shows plausible seed dispersion patterns for all three seed types and 
accounts for changes in plant population. 
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This solution was scored "At Grade 9 Level." 



Activity 1— Seed Diipnu] 
Brfore you l&rt Activity 1, rod paps 1 to 4 ki tkb booklet 

FOLLOW THE INSTRUCTIONS FOR THIS STATION. 

Put A. 

1. ftacrt yocrofcvnviVXH md infatncti here 



- bW\ on VY^ v.ovft\ 

-\aV;n orvVoarvirmfe \or a<xi toe 
vrs odY&har beckon 



Um tf* Prwriic* PWX VUp id hdj> you actWTran* your wliKWti. P*\ ynx pnticted 
poyulMioi dituibocion an the Fiml So1u*on Plot M*p 



2. EspUinyourprcdicttdOiUnbuoontarcactkpUM. 

ft uxtt ^ retrod (\r\ a neto placed 
Seert C- -\Ke ujeosle may eaV »t or . ~ 



The task is understood. Observations and inferences about the seed dispersal method are 
made for each specimen. Inferences are made about the dispersal method of each seed 
type using the information from each observation. Observations are adequate but not 
extensive. There is a general understanding of how dispersal would take place. 

Point form lists are used appropriately to communicate observations, inferences, and 
predictions. 
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PRACTICE PLOT MAP 



FINAL SOLUTION PLOT MAP 




The predicted dispersions for Asclepias and Cockle Burr are plausible, however, the 
predicted dispersion for Vicia is not clear. 
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This solution was scored "Not Yet At Grade 9 Level/' 



Activity 1— Seed Disposal 
Before j ju start Activity 1, read pages 1 to 4 in this booklet 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 

Part A: 

1. Record your observations and inferences here. 



A) 



The task is partially understood. Three inferences are made. There are no observations. 
Two of the inferred seed dispersal methods are correct, but there are no observations to 
support the inferences and the predicted distribution has no explanation. 

Words and diagrams are somewhat clear but lack completeness. 
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PRACTICE PLOT MAP 



FINAL SOLUTION PLOT MAP 
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Plants 
A - Asclepias 
B • Cockle Butt 
C Vicia 



weasel living area 
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A - Asctcpias 
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The plot map is attempted but poorly done, and there is no accounting for changes in 
plant populations. The predicted population pattern has no evident organization. 
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Activity 2 — Sugar Solution 



PROBLEM STATEMENT: 

A sugar-processing technician makes a hydrometer and uses it to measure the density of. 
sugar solutions. Help the technician make a hydrometer and measure the density of a 
sugar solution. 



YOU SHOULD HAVE: 



straws wooden dowels 

plasticine marking pen 

lead shot plastic bags 

screws string 
screw driver Styrofoam chips 

paper towels glue stick 

(pink) 

waste basket plastic vials 

box — labelled Hydrometers 

Calibration liquids: water — density =1.0 g/mL 

sugar solution (blue) — density = 1.2 g/mL 



ruler 
scissors 
masking tape 
pencils 
labels 

sugar solution A 
cleaning solution 



INSTRUCTIONS: 



• Using the materials provided, construct and calibrate a hydrometer. To calibrate your 
hydrometer, measure the density of each calibration liquid. 

• Use the hydrometer to measure the density of the sugar solution A. 

• Explain how you used the hydrometer to measure the density of sugar solution A. 

• Put your clean hydrometer in a plastic bag. Ensure that your name and school name 
have been clearly added to the label and that all parts are included. Put your bag in 
the box labelled Hydrometers. 



• Leave this station as you found it. 
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This solution was scored "Beyond Grade 9 Level." 



Activity 2— Sugar Solution 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 



1. Construct the hydrometer. 

2. Explain how you measured the density of sugar solution A. 






4 WAaI/I t 






3. The density of sugar solution A is 



4. Now, endose all parts of your hydrometer in the plastic bag provided. Label it with 
your name and school name, and place it in the box labelled Hydrometer. 





The task is analyzed and the problem is clearly understood. A hydrometer is constructed 
using dowels and screws for ballast, and it is calibrated correctly. The hydrometer is used 
to accurately measure the unknown density of sugar solution A. The explanation is 
complete and thorough and is communicated effectively. Density is expressed in correct 
units. 



12 

18 



This solution was scored "At Grade 9 Level." 



Activity 2 — Sugar Solution 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 

1. Construct the hydrometer. 

2. Explain how you measured the density of sugar solution A. 



3. The density of sugar solution A is. 



V 9 

■ U 
« i.4 
.1! 

u 

.1.1 



4. Now, enclose all parts of your hydrometer In the plastic bag provided. Label U with 
your name and school name, and place it In the box labelled Hydrometer. 



Understanding is demonstrated through the construction of a calibrated hydrometer to 
measure the density of solution A. The hydrometer is well constructed; however, errors 
were made when calibrating, which resulted in an incorrect reading of solution A. An 
overall explanation is given that is clear and complete, and the density has the correct 
units. 
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This solution was scored "Not Yet At Grade 9 Level/ 9 



Activity 2— Sugar Solution 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 

1. Construct the hydrometer. 

2. Explain how you measured the density of sugar solution A. 



\ pud- ptasW^sivuz on 
+He cm aP w strajuO 

dJ fcr-it^(f) 
+Ki_ QDludiop . ^ 




heu) 



1.0 



3. The density of sugar solution A is _ 




4. Now* enclose all parts of your hydrometer in the plastic bag provided. Label it with 
your name and school name, and place it in the box labelled Hydrometer. 



The problem is partially understood because the hydrometer measures density. A basic 
hydrometer is constructed, but calibrating the hydrometer is not correctly done. An 
attempt is made to measure the density of the unknown sugar solution, but a correct 
reading cannot be made with the instrument constructed. The explanation of how the 
hydrometer is used to measure the density of solution A is limited. The calculated 
density is not reported with correct units. 
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Activity 3 — Sleeping Bags 
PROBLEM STATEMENT: 

June works at an outdoor equipment factory. She is testing three different brands cf 
sleeping bags. She knows that an insulator reduces the transfer of heat. Help June design 
and conduct an experiment to evaluate the insulating effectiveness of these sleeping bags. 



YOU SHOULD HAVE: 

3 sleeping bag samples — A, B, C 

4 thermometers 

ice chest containing ice packs 
timer 

lamp with 60 w bulb 
ruler 

construction paper 
masking tape 
scissors 

graph paper (in the student booklet) 



INSTRUCTIONS: 

• Determine a procedure to find out which bag, A, B, or C, is the best insulator. Describe 
your procedure. 

• Present your results clearly and completely. 

• Before leaving this station, replace all equipment to its original position. Leave the 
station as you found it 
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This solution was scored "Beyond Grade 9 Level." 



Activity 3 — Sleeping Bags 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 
1. Describe your procedure. 



2. Present your results clearly and completely. You may use the graph paper on the next page. 







FINISH TTMP 






3TC 


33°C 


H'C 


8 




33 °C 




c 


3TC 


3U°C 





The experimental design described has a procedure that is logical and easy to follow. The 
effectiveness of the sleeping bags is determined by measuring heat loss. Controls and 
variables are accounted for in the procedure. 

The starting temperature (body temperature) is noted. Data collection is complete and 
units are used. Results are used to correctly identify the best insul ating sleeping bag. 
Descriptions in point form and a table are used to effectively communicate results. 
Information given is clear, concise, and easy to follow. 
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This solution was scored "At Grade 9 Level." 



Activity 3— Sleeping Bags 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 



1. Describe your proced ure. . 
© t^aVe %\>\e, \>C\OUi 

0<e pocV, ;^ on VKe ^Wep.V bojs'i 

2. Present your results clearly and completely. You may use the graph paper onihe next page. 

u>;VW Ice 

, — — — gu^ — 



o ^s*n£«»,rVtf re 




The experiment is designed to test the effectiveness of the insulating qualities of sleeping 
bags. A workable procedure for measuring heat loss of the three sleeping bags is used. 
Some of the controlled variables are implied. 

A set of data is collected and starting temperatures are noted. Data are complete and 
correct units are provided. Also, a complete and well-labelled graph is used to 
communicate results. The best insulating sleeping bag can be inferred from the results. 



17 



ERLC 



23 




18 24 



This solution was scored "Not Yet At Grade 9 Level." 

Activity 3 — Sleeping Bags 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 
1. Describe your procedure. 



1. uescnoe your procedure. > u ^ _v » 

^^ApMiAt uQjrm ua? UQuT Sleep/™ 
h*c§ b 57^6 H&n in F ice p&c/ c 



2. Present your results clearly and completely. You may use the graph paper on the next 



An understanding of the problem is shown because measurements of heat loss were 
made. A procedure is shown to test for the insulating effectiveness of the sleeping bags 
that does not include controlling the variables. The method for collecting data is 
somewhat clear, but the readings for each of the three sleeping bags appear to be 
inaccurate. The units for the temperatures are correct. A graph is used to present the 
results; however, it does not show the starting temperatures. It is difficult to infer the best 
insulating sleeping bag from the results given. 
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Activity 4 — Robot Arm 
PROBLEM STATEMENT: 



A designer is making a model of a robot arm that will be used to lift and deposit nails in a 
box. He is checking the various strengths of electromagnets required to lift different 
numbers of nails. Help the designer test the performance of the robot arm. 



YOU SHOULD HAVE: 

1 robot arm 

1 6- volt battery 

3 lengths of wire (70 cm each) 
lbolt 

2 washers 

1 nut 

2 wires with alligator clips 
container of nails 

graph paper (in the student booklet) 

scissors 

tape 

Please disconnect the battery to save energy. 
INSTRUCTIONS: 

• Using the materials provided, make an electromagnet and attach it to the robot arm so 
that the arm will pick up: 

a. 6 to 10 nails 

b. 16 to 20 nails 

c. 26 to 30 nails 

• Organize your results clearly and completely to show how you changed the 
electromagnet so that it picked up different numbers of nails. 

• Describe the relationship between the changes you made and the number of nails 
picked up. 

• Describe how the robot arm operates. 

• Before leaving this station, dismantle all the equipment. Leave the station as you found it. 
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This solution was scored "Beyond Grade 9 Level." 



Activity 4 — Robot Arm 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 



1 . Organize your results clearly and completely to show how you changed the electromagnet so 
that it picked up different numbers of nails. You may use the graph paper on the next page. 



— — 
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lio 







2. Describe the relationship between the changes you made and the number of nails picked up. 

oJt^U to u^p me-u rnm^ 



The response indicates an understanding of how an electromagnet works and how its 
strength can be manipulated. A complete and logical approach for testing the strength of 
the electromagnet is used. The data are presented in chart form, which clearly indicates 
the performance of the electromagnet for each change in the number of wire wraps. A 
conclusion is made about the relationship between the number of wraps of wire and the 
number of nails that can be picked up (strength). 



3. Describe how the robot arm operates. 

xmx. UJC? c3nd o^a 



cwrrv tosyco (ks&Xn^ 
■fata xhj£y5^<s<cfrJLk f^cfc-^ yjp 



The explanation of how the robot arm operates includes a description of the 
electromagnet's operation and the movement of the arm to pick up nails. Explanations 
are clear, concise, and complete. 

22 
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This solution was scored "At Grade 9 Level." 



Activity 4 — Robot Ann 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 

1. Organize your results clearly and completely to show how you changed the electromagnet so 
that it picked up different numbers of nails. You may use the graph paper on the next page. 



2. Describe the relationship between the changes you maJe and the number of nails picked up. 

The response indicates an understanding of how an electromagnet works and that the 
problem requires the manipulation of variables that affect the strength of the magnet. The 
strength of the magnet is changed by changing the length of wire wrapped around the 
bolt. Data are collected and recorded to show the number of nails picked up for each 
change in wire length. The data are used to show the relationship between the 
manipluated and responding variables. A complete line graph is used to present the 
results. 



3. Describe how the robot arm operates. , -n . 




(poll ^) u*a£e £t rKa^uU. 

A description of how the robot arm operates is given in written and diagram form. 
Explanations are clear and coherent. 
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This solution was scored "Not Yet At Grade 9 Level." 



Activity 4 — Robot Aim 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 

I Organize your results clearly and completely to show bow you changed the electromagnet so 
thatit picked up different numbers of nails. You may use the graph paper on the next page. 

cmowtoi cilgjo "flu laltoCijna%(^ wkh 



2. Describe the relationship between the changes you made and the number of nails picked up. 

There is some understanding of what variables affect the strength of an electromagnet. 
An electromagnet is constructed but limited manipulation of variables is shown. Data are 
not collected regarding the number of nails the electromagnet could pick up. 

3. Describe how the robot arm operates. 

*l<aim won* uiomo^u^^ 

The description of the robot arm operation indicates that the electric current flows 
through the wires; however, it states incorrectly that the current flows to the bolt and 
nails. 

Written text is used to communicate results; however, the response is difficult to 
interpret. 
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Activity 5— Bulk Food Store 



PROBLEM STATEMENT: 

A manager of a bulk food store sells different powdered foods from large containers. 
Sometimes, foods get mixed into other containers. If this happens, the contaminated food 
must be disposed of in a safe manner. The manager needs to find a way of testing for 
contaminates in samples from containers. 



YOU SHOULD HAVE: 

3 containers of pure white powdered food: 

1. baking soda 

2. cornstarch 

3. ascorbic acid (vitamin C) 

3 dropper bottles: 

1. iodine 

2. vinegar 

3. indophenol solution 

contaminated sample of salt — for testing 
1 spot plate 

4 micro-spoons 

waste pail — for test materials 
waste container — for paper towels 
squirt bottle 
safety goggles 
paper towels 

Important: • Do not touch powders with dropper bottle and use one drop at a time. 
• Use a very small amount of powder for each test. 

INSTRUCTIONS: 

• Using the materials given, devise an identification system that will allow the manager 
to test for each pure food powder. 

• Describe your identification system. 

• Using your system, test the salt sample to see if it is contaminated with the other food 
powders and if it is, identify them. Explain your results. 

• Before leaving this station, wash the spot plate and spoons and dry them with a paper 
towel. Replace all caps. 

Note: Pure salt is not affected by iodine, vinegar, or indophenol. 
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This solution was scored "Beyond Grade 9 Level" 



Activity 5— Bulk Food Store 



FOLLOW THE INSTRUCTIONS FOR THIS STATION. 
I. Describe your identification system here 



led. 



Turned 



i^b^J 

Ahsorbic 



brooav\ 
GcAoc 



orange, 



0\ear 

CO\or . 
bubbles I 



ft VKfcK- 



appeared 
Clear t 



a p pea ted J * r *^*cl 

1 J ' ■ 



Acid 



Turned a- 
clear Color 



The response indicates a clear understanding of the problem because the identification 
procedure includes testing powders, making observations, and using this information to 
test for contaminates. The identification system, in chart form, is clear and easy to 
follow. All of the observations are precise and accurate. 

2, Test the salt sample for contaminates. Identify any contaminates. Explain your results. 



_ ^ ( 1 VY\A~~ 



If »l 



-^ouflr\ft, AJlouCLli^AD oufvci L^Un^ caJ^C 

The identification of the contaminate is correct and is supported by the observations in 
the table of results. Communication is clear, complete, and coherent. 
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This solution was scored "At Grade 9 Level." 



Activity 5— Bulk Food Store 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 
1. Describe your identification system here. 

ft -vj. «<^^*<>s<\&to^«A\ colons. 

The response indicates an understanding of the problem because the identification system 
includes testing powders, making observations, and using information to test for 
contaminates. A reasonable, clear identification system is developed showing 
observations for each powder and solution combination. 

2. Test the salt sample for corffiffMriiks. Identify any contaminates. Explain your results. 



Two contaminates are identified based on the identification system. Communication is 
somewhat effective as information is presented in a coherent list form. 
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This solution was scored "Not Yet At Grade 9 Level." 



Activity 5— Bulk Food Stoic 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 
1 . Describe your identification system here. 

Pu+ 3 sevv/es of <2.clcA peco er-aa.^ 
See u/AaZ^- Asfygs? ^ 

The /Wg*^/^/ 

The so/to/fais /%zA$ ^kc^'x 

There is understanding that the identification for the powders requires testing of each 
powder with solutions. A partial identification system is used and some observations are 
made. The procedure and results are difficult to follow and understand. 

2. Test the salt sample for contaminates. Identify any contaminates. Explain your results. 

\me//<> /Me C///Pe/T?tr, 

No contaminate is identified. Overall communication is confusing. Some useful 
information is presented in the procedural description and explanation of the results. 
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Activity 6 — Hazardous Waste 
PROBLEM STATEMENT: 

Citizens of a town are dealing with an environmental issue. Chemicals that were stored 
by a chemical factory may have leaked into the town's ground water. If the factory is 
forced to clean up the chemicals and install expensive equipment, it may close. If the 
factory closes, many people will lose their jobs. What should be done about this issue? 

YOU SHOULD HAVE: 

a story that gives some information about the problem (See Appendix C) 
a map of the town and plant (See Appendix C) 

a chart showing the effects of different concentrations of a hazardous waste on human 

health (See Appendix C) 
a chart showing the actual measurements of a hazardous waste at three sites in the town 

(See Appendix C) 



INSTRUCTIONS: 

• Read the story and use the information on the map and charts to answer the questions in 
your booklet. 
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This solution was scored "Beyond Grade 9 Level." 



Activity 6— Hazardous Waste 
FOLLOW THE INSTRUCTIONS FOR THIS STATION. 

I . You are a special consultant hired by the town to investigate this issue. You are to report to 
town council in one week's time. How would you research the problem and what would you 
report to town council? Explain your reasons 

pxwt*. V* (te. faik. tow*. ffttvfckV former 
fe<* <W iX <\«-W (k>^'-f r^oi^ ft-ste ^oicA^, 

ccA\JttVbute V* ct(\d pr«W 

4^ W i f\ *h bAv* . faM) coulc/ 

^' teeot^V k> woW 



Several questions are identified that need to be answered, including social concerns. 
There is thorough understanding of the information given for this issue. Indication is 
provided as to what given information is complete and relevant and what information is 
incomplete or inconsistent. Multiple suggestions for further research are provided and 
clear rationales are given. Analyses and explanations are clear and effective. 
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This solution was scored "At Grade 9 Level." 



Activity 6— Hazardous Waste 



FOLLOW THE INSTRUCTIONS FOR THIS STATION. 



1. You are a special consultant hired by the town to investigate this issue. You are to report to 
town council in one week's time. How would you research the problem and what would you 
report to town council? Explain your reasons. . i 

1a atom H «*&«arc^ *V>« protaVaw * ^£&X 30 P 
ftlth s\\<l wasm ^ twva^troctiorxS observe -+h* 
*foc-fe V^-V each s\4e. W or 4U* canmuMty - * 

(XtWfttt" AWvi K^d (ttt^\M dcoG -Wui{ ^ recoil 17 
<.o+«o «^ cUiriatt » '^uifc ainoud alt£rj and. how (or^ fkA/ 
\xCdX b€«A -.YyouW? -jU e&C** for . Z) 9° *° ^ . 

facV«M ov^ (J35<k Vow -W, dirt iooi ,ho^> -ttutr 

^cena KaS affected 4Ka eawryjoi-tM ^Uf 
Vvoutt teA -vw ond river o«0 f*- V»cw 

a 4W foc^V OOSC/ boau^ +K> )ob of re ^5 ^ 
^nv'tronweM would rep\KSL i\. 

1 uwajOd <j<f */l fO-fert*>^iOrt. -tKa^ t could 

ftbou-t &su*' p-eopUS. options ^ %r 

«ui4 fcs) 0 fl 0+ ** Of iU d*HUS ***** 

tLaan up AKa uvjftkr styplu .1 \jjouXd fldvtse people 

\>«. «v\crc ccrefUX cr«* no* -pollute, mcyba purchas ^ 



The response recognizes several questions that need to be answered before making a 
decision. Some suggestions are given for further research and, in most cases, further 
courses of action are supported with rationales. The information and suggestions are 
presented in a logical and clear manner. 
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This solution was scored "Not Yet At Grade 9 Level/' 



Activity 6— Hazardous Waste 



FOLLOW THE INSTRUCTIONS FOR THIS STATION. 



1 Yon are a special consultant hired by the town to investigate this issue You axe to report to 
town council in one week's tame. How would you research the problem and what would you 
report to town council? Explain your reasons. 



Sc< v%ow *nutW W*z*sAw> <**aste ^ f* Ale uj<Ae<: 

toa^ci* of cVer^.c^i. 3" oooJc( uj&\ <*hxi -I** *o H<«-e 



„ „ - ' *w 

cxn<i Aw 3 ^oJ<f oo bocK to S/fc C andl 
^ c^a/W- * u*«Jcf kope A*** t*?W 

(dCi^v later \^afv (V df4 on j^l 



There is recognition of one question that needs to be investigated for this environmental 
issue. It is suggested that the ground be tested before doing a thorough ground cleanup, 
but this suggestion is limited to site C only. A recommendation is made to test for levels 
of hazardous chemicals before and after the ground cleanup. A solution is suggested but 
other factors in the issue are not accounted for. The explanation shows a partial 
understanding of the information, and points made are somewhat effective. 
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Observations Regarding 
Students' Skills and Knowledge 

Students who participated in the performance-based 
assessment were motivated and stayed on task for 
up to two and one-half hours. Most students 
required approximately three to five minutes to read 
each problem and decide upon a strategy to solve it. 
Students were reminded it should take 
approximately 15 minutes to complete each station. 
Those who were having difficulty getting started 
were encouraged to move on to another station. 

At two of the stations — Sugar Solutions and Robot 
Arm — it was obvious if students had previous 
hands-on experience constructing hydrometers and 
electromagnets. 

At some of the schools, students who had not 
participated in the assessment wanted to know if 
they could at a later date. 

The following is a description of what students 
could do, followed by a discussion of areas for 
improvement. Information from the descriptive 
scoring results (see Appendix D) was used for this 
analysis. 

What Students Could Do 

Activity One — Seed Dispersal 

When making observations of seed specimens, 
students tended to make only one observation and 
inference for each specimen. Most students were 
able to predict the dispersed population distribution 
for the Asclepias seed (wind) and Cockle Burr 
(animal); however, the Vicia (mechanical) posed the 
greatest difficulty. Students tended to use only one 
factor of seed dispersion, and few used interacting 
factors to predict the dispersion of each seed. The 
majority of students were able to explain their 
predictions. 



Activity Two— Sugar Solution 

Students who constructed hydrometers preferred to 
use the straw with plasticine as a ballast or a 
wooden dowel with a screw as ballast. Of students 
who constructed a hydrometer, one in five could 
calibrate and put a scale on the hydrometer, and one 
in ten students put a scale on without calibration. 
When calibrated hydrometers were checked for 
performance, most floated within the calibration 
range. 

When measuring the density of the unknown sugar 
solution, three out of ten students selected a strategy 
other than the use of a hydrometer — for example, 
they measured the change in the level of the 
solution. Of the students using a calibrated 
hydrometer, most used the midpoint on their 
calibrated hydrometer to estimate the density of the 
unknown sugar solution. Most students (seven of 
ten) correctly measured the density (± 0. Ig/mL), 
About one-half of the students using supporting data 
could explain how they measured the density of the 
unknown sugar solution. Most students (four out of 
five) who measured the density of the unknown 
liquid used the correct unit of measure. 

Activity Three — Sleeping Bag 

Approximately three out of five students measured 
both heat loss and heat gain when testing the 
insulation quality of the sleeping bags, and three out 
of ten students measured heat loss only. 

The majority of students used one manipulated 
variable and accounted for controls in each test. 
This suggests that students have an understanding of 
a controlled experiment that would constitute a fair 
test. Approximately seven of ten students were able 
to choose a best-insulating sleeping bag using the 
data from their tests. 

Many students used a chart or table in combination 
with written text to communicate their problem- 
solving strategies and results. 
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Activity Four — Robot Arm 



Areas for Improvement 



Approximately one-half of the students could not 
construct a working electromagnet. Of the students 
who did, most used the number of wire wraps as the 
manipulated variable. A few students tested the 
number of wire layers or other variables in their 
construction. About one-half of the students 
connected different lengths of wire to make stronger 
electromagnets. Also, about one-half of the 
students who constructed a working robot arm 
collected data about the number of nails the magnet 
could pick up. Other students reported the relative 
strength of their magnets; for example, the magnet 
gets stronger with more wraps of wire. Of the 
students who constructed working robot arms, three 
out of five changed the strength of their magnet to 
meet all three performance levels. 

Most students communicated their results in chart 
and/or written form and one out of ten students 
drew a diagram of their robot arm. Also, one out of 
ten students used a graph to show the relationship 
between number of wire wraps and the number of 
nails picked up. 

Activity Five— Bulk Food Store 

Most students were able to develop a systematic 
working strategy to test the different white powders. 
Of students developing a strategy, three out of five 
collected a full set of observations and three out of 
five correctly identified the contaminate in the salt 
powder. Most students communicated their results 
using a tabie and written text. 

Activity Six — Hazardous Waste 

When looking at this environmental issue, three out 
of five students examined one of several possible 
perspectives on this issue. A little more than one- 
half of the students suggested that more information 
was needed to address the problems in the issue. 
Some students suggested more than one alternative 
action to solve the problem. 



Activity One — Seed Dispersal 

Students tended to make one observation for a seed 
specimen and, at times, to make inferences before 
making a complete set of observations. Students 
need to realize that good observing requires them to 
gather information with all of their senses about a 
specimen; then the careful study of these 
observations can lead to plausible inferences. Also, 
when students make predictions — especially in an 
open-ended problem — assumptions about the 
environment need to be included in the explanation 
of their predictions. 

Activity Two — Sugar Solution 

It was obvious in this assessment activity that many 
students did not have direct experience with the 
construction and calibration of a working 
hydrometer. This is an important activity for 
students because it helps to reinforce their 
understanding of what density is and how a 
hydrometer can be used to measure it. Students 
were given more materials than they needed to 
construct the hydrometer, which resulted in some 
students constructing complex hydrometers that did 
not perform as well as simpler designs. 

Activity Three — Sleeping Bag 

This activity was done well by most students; 
however, some students did not completely 
understand the problem. When solving a 
technological problem, it is important for the 
student to streamline the test to those factors that 
have an effect. For example, many students 
measured both heat loss and heat gain of the 
sleeping bag. This suggests that many students did 
not take into account the purpose of a sleeping 
bag — to keep heat in. Also, students need to design 
tests of technologies that have better controlled 
variables and measurement data; for example, they 
should have kept each sleeping bag at the same 
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location on each ice pack and recorded the 
beginning and ending temperature of each 
thermometer. 

Activity Four — Robot Ann 

Many students were not able to construct or could 
not remember how to construct a working 
electromagnet. Students need to know how 
electricity travels through a wire in a closed circuit 
and what kinds of materials will conduct electricity. 
Also, they should know how short circuits occur in 
their electromagnet and how to troubleshoot and 
correct them. 

Activity Five— Bulk Food Store 

Students need to make observations at each step of a 
procedure. For example, some students added 
liquid to a white powder but did not make 
observations as the liquid mixed with the powder. 
Many of these students made their observations 
after stirring the mixture. As a result, they missed 
some important observations. Preparation of a data 
chart before experimentation will help to focus 
student observations and provide an organized set of 



data from which to draw inferences and 
conclusions. Also, students need to be careful when 
using apparatus so that contamination of mixtures 
does not occur. Contaminated mixtures produced 
incorrect results for some students. 

Activity Six — Hazardous Waste 

When students are given information about an 
environmental issue, they tend to assume that it will 
be complete and that any opinions derived from this 
information will be correct. It is important that 
students look at data with some skepticism and 
explore other scientific, technological, or societal 
information sources. Students need to view an 
environmental issue from different perspectives and 
to acknowledge and weigh the pros and cons of 
these alternate perspectives before suggesting a 
final solution to a problem or an issue. For 
example, most students suggested only one 
alternative — clean-up the barrels and close the 
plant — without carefully analyzing available 
information, suggesting the need for more 
information, or acknowledging how these actions 
affect the community. 
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Appendix A 



Science Holistic Scoring Criteria 



Level 


Problem Solving/Inquiry 


Communication 


3 

jjcyono 
Grade 
Level 


— Analyzed and readily understood the 
task 

— Developed an efficient and workable 
strategy 

— Strategy implemented effectively 

— Strategy supported a qualified 
solution 

— Appropriate application of critical 
knowledge 


— Appropriate, organized, and 
effective system for display of 
information or data 

— Display of information or data was 
precise, accurate, and complete 

— Interpretations and explanations 
logical and communicated 
effectively 


2 

At 
Grade 
Level 


— Understood the task 

— Developed a workable strategy 

— Strategy inferred ( me evidence) 
but not always clear 

— Strategy supports appropriate 
solution 

— Evidence of application of critical 

knowledge 
> 


— Appropriate, organized system for 
display of information or data 

— Display of information or data is 
mostly precise, accurate, and 
complete 

— Interpretations and explanations 
logical and mostly clear 


1 

iNoi i ei 

At 
Grade 
Level 


— Partially understood the task 

— Appropriate strategy some of the 
time 

— Possible evidence of a plan, but not 
clear 

— Partial connection to appropriate 
solution 

— Partial evidence of application of 
critical knowledge 


— System for display of information or 
data may not be dear or effective 

— Display of inform ation or data was 
somewhat precise, accurate, and 
complete 

— Interpretations and explanations 
somewhat clear 


0 


— Misunderstood the task 

— Inappropriate, unworkable strategy 

— No evidence of carrying out a plan 

— No connections to solution 

— No evidence of critical knowledge 

—Blank 


— Disorganized system for display of 
information or data 

— Display of information or data was 
not precise, accurate, or complete 

— Interpretations and explanations not 
clear 

—Blank 
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Appendix B 

Percentage of Students at Each Level 

These provincial results show the percentage of students demonstrating the different levels of performance for 
problem-solving and communication skills. 





Performance 
level 


Activity 


1 


2 


3 


4 


5 


6 




3 


15.5 


27.7 


28.0 


13.7 


23.0 


2.2 


Problem Solving 


2 


44.0 


16.6 


48.5 


24.9 


43.2 


27.6 




1 


29.5 


30.5 


19.1 


27.2 


25.9 


64.4 




0 


11.0 


25.2 


4.4 


34.2 


7.9 


5.8 


Communication 


3 


24.8 


17.9 


25.0 


10.0 


18.6 


' 4.1 




2 


39.0 


21.4 


49.2 


25.9 


39.7 


26.8 




1 


24.9 


26.9 


20.4 


30.4 


31.5 


63.0 




0 


11.3 


33.8 


5.4 


33.7 


10.2 


6.1 



3— Beyond Grade 9 Level 1— Not Yet At Grade 9 Level 

2 — At Grade 9 Level 0 — Totally Misunderstood or Left Blank 
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Appendix C 



Hazardous Waste Data Sheets and Map 



Hazardous Waste 



Like other children in the town, Mary has developed persistent headaches and 
sore muscles. Although the doctor is skeptical, Mary's father, James, wonders if 
these symptoms are caused by some hazardous chemicals leaking from rusting 
barrels into the town's water supply. 

The barrels are stacked outside a factory, and some university scientists have 
found that toxic chemicals from them are getting into the underground water 
system. They made tests of the ground water at two sites and also tested the 
water from the lake where the citizens of the town get their drinking water. 

A citizen's committee has been formed and is calling on the company to pay for 
a major cleanup. Such a cleanup might involve expensive work and equipment. 
Also, the factory would have to buy a reprocessing system and incinerator, and 
maybe even begin piping fresh water into town. 

Mary's father, James, has attended a meeting of the citizen's committee. His 
wife, Rebecca, works for the chemical company, and has just been elected 
president of the union local. Rebecca feels her daughter's problems have nothing 
to do with the hazardous waste. She comments, "Mary is probably allergic to 
school!" 

The issue comes before a meeting of the union executive. At the meeting, Nick, 
a member of the executive, says, "Sure, jobs are important, but so is everybody's 
health. We have to think abo.it the future of the kids. I think we should support 
the citizen's committee in calling for a major cleanup." 

Bill, another member of the executive, disagrees. "We are talking about big 
bucks here," he says. "Doing a major cleanup might mean the company pulling 
out and we'll lose our jobs. Besides, those university scientists who tested the 
underground water are just a bunch of do-gooders." Bill thinks there is no point 
in having a clean environment if you don't have a job. "Why not cleanup the 
surface of the dump site? It would cost less money, and would probably satisfy 
most people for the time being." 

Nick is not convinced, and remains concerned about the health of his family. 

The executive is asked to vote on the issue. Their recommendation will be sent 
to town council. 

— adapted from Student Points of View 

40 



ERLC 



46 



Health Problems Caused By Different Levels of Hazardous Waste 



Level 


Concentration 


Symptoms 


i 
i 


ft ftftl nnm 


— none 


2 


0.005 ppm 


- none 




u.uiu ppm 


— minor neaaacnes 


4 


0.015 ppm 


- minor headaches 

- dizziness 


5 


0.020 ppm 


- headaches 

- dizziness 

- fever 


6 


0.025 ppm 


- headaches 

- cannot walk 

- high fever 


7 


0.030 ppm 


- requires treatment at a 
hospital 



ppm - parts per million 

TEST RESULTS 



Site 


Measurement 


A 


0.010 ppm 


B 


0.012 ppm 


C 


0.001 ppm 
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Appendix D 



Science Descriptive Coding Criteria 



Activity I— Seed Dispersal 



Part A 



Strategy 

25.9% 
29.7% 
32.4% 
10.0% 

1.7% 



no response 

less than three observations 

at least one observation for each specimen 

at least two observations for each 

specimen 

any other response 



Implementation 

12.6% no response 
35.4% less than three inferences 
43.4% at least one supported inference for each 
specimen 

2.4% at least two supported inferences for each 

specimen 
6.0% any other response 

Solution 

12.3% no response 

1 .4% more than three correct inferences 

43.3% three correct inferences 

26.9% two correct inferences 

10.6% one correct inference 

5.0% no correct inferences 



Communication Skills 



9.2% 
2.4% 
3.3% 
0.6% 
0.1% 

Part B 

Strategy 

12.8% 
2.9% 



no response 0.7% 
chart 0.9% 
table 82.7% 
graph 

any other response 



diagram 
list 

written 
response 



no response 

more than three different dispersion 
methods 



48.3% three dispersion methods 

24.2% two dispersion methods 

7.0% one dispersion method 

4.3% any other response 

Implementation 
15.5% no response 

64.2% less than six plants for each square metre 
1 3.3% six plants for each square metre 

1.1% exceeded maximum of six plants for each 
square metre 

5.6% other 

17.0% no response 

59.9% Asclepias to bottom right corner 

9.6% Asclepias not to bottom right corner 

13.3% other 

18.2% no response 

35.5% Cockle Burr along track of weasel only 
1 .6% Cockle Burr along track of coyote only 
16.3% Cockle Burr along tracks of weasel and 

coyote 
28.1% other 

19.3% no response 

20.3% Vicia even dispersion 

19.9% Vicia dispersed to bottom right corner 

40.3% other 

Solution 
15.8% no response 

1 .3% more than three correct and supported 
solutions 

23.6% three correct and supported solutions 
23.2% two correct and supported solutions 
15.5% one correct and supported solution 
20.5% no correct and supported solutions 

23.4% no response 

20.5% weasel and coyote interacting 

55.9% weasel and coyote not interacting 
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Communication Skills 
15.5% no response 

0.9% more than three explanations are logical and 
complete 

23.6% three explanations are logical and complete 
22.6% two explanations are logical and complete 
13.8% one explanation is logical and complete 
23.5% no explanations are logical and complete 

Activity 2— Sugar Solution 
Parti 



Strategy 




25.6% 


no response 


28.8% 


straw 


8.3% 


vial 


35.2% 


dowel 


0.9% 


pencil 


0.7% 


other 


27.8% 


no response 


34.0% 


plasticine 


6.6% 


lead shot 


29.1% 


screw 


2.4% 


other 



Implementation 

26.4% no response 

20.8% hydrometer with calibration and scale 

12.6% hydrometer with scale only 

2 1 .6% hydrometer with calibration only 

15.6% hydrometer with no markings 

2.4% any other response 

Solution 

26.6% no response 
13.3% floats (no scale or calibration) 
42.7% floats within scale and/or calibration 
7.2% floats outside of scale and/or calibration 
10.0% any other response 

Communication Skills 

43.4% no response 

44.3% markings easy to read 



12.0% markings not easy to read 
Part 2 



Strategy and Implementation 



30.7% 


no response 


42.6% 


measured density of sugar solution using 




hydrometer 


18.6% 


did not measure density of sugar solution 




using hydrometer 


7.9% 


any other response 


Solution 




31.4% 


no response 


30.7% 


used midway point between 1.0 g/mL 




and 1.2 g/mL 


14.3% 


used scale to read density 


23.4% 


any other response 


31.5% 


no response 


45.1% 


measurement is correct 




(±0.1g/mL) 


18.2% 


measurement is incorrect 


4.9% 


any other response 



Communication Skills 

31.9% no response 

36.2% explanation supported by data 

24.5% explanation not supported by data 

7.2% any other response 

32.7% no response 
53.3% used correct units 
13.6% did not use correct units 

Activity 3— Sleeping Bag 

Strategy 

4.7% no response 

30.2% measured heat loss only 

8.2% measured heat gain only 

55.0% measured heat loss and heat gain 

1 .7% any other response 



Implementation 

5.0% 
89.4% 
2.6% 



2.9% 

Solution 

5.9% 
55.0% 
19.6% 
19.3% 

5.6% 
65.5% 
24.9% 

3.4% 



no response 

only one manipulated variable for each test 
more than one manipulated variable for 
each test 

any other response 



no response 

best insulator supported by data 
best insulator not supported by data 
any other response 

no response 

controls evident in each test 
controls not evident in each test 
any other response 



Communication Skills 

4.6% no response 0.1% diagram 

28.8% chart 7.0% list 

38.3% table 11.7% written response 

9.3% graph * 0.1% any other response 



Activity 4— Robot Arm 



Strategy 

9.0% 
41.8% 
48.9% 

9.0% 
1.7% 
89.1% 



no response 

tested different number of wraps 
did not test different number of wraps 

no response 

tested number of layers 

did not test number of layers 



9.0% no response 

1 1 .3% tested other variables (e.g., washers, position of 
wire) 

79.5% did not test other variables 



38.0% 
20.9% 
40.8% 

10.2% 
54.7% 
34.7% 

Solution 

39.1% 
8.9% 
6.7% 
28.8% 
15.6% 



no response 
did one trial 
did more than one trial 

no response 
connected wires 
did not connect wires 



no response 

arm able to meet one performance level 
arm able to meet two performance levels 
arm able to meet three performance levels 
any other response 



31.5% no response 

43.7% able to describe relationship 

24.6% difficulty describing relationship 

29.8% no response 

44.4% constructed a working robot arm 
25.6% did not construct a working robot arm 

40.1% no response 

30.4% able to describe how the robot arm 
operates 

28.7% difficulty describing how the robot arm 
operates 

Communication Skills 

26.4% no response 9.2% diagram 

10.9% chart 1.1% list 

2.1% table 39.4% written 

10.5% graph response 

0. 1 % any other response 



Activity 5— Bulk Food Store 
Strategy 



Implementation 

9.2% no response 

48.6% measured number of nails 

42. 1 % did not measure number of nails 

9.5% no response 

50.0% measured relative strength 

40.4% did not measure relative strength 



9.6% no response 

34.4% recorded at least one observation for each 

of the tests and substances 
33.4% recorded less than one observation for the 

tests and substances 
8.5% recorded more than one observation for 

each of the tests and substances 
13.9% any other response 
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Implementation 
10.9% no response 

57.4% systematically tested unknown and 

matched results using key 
3 1 .4% did not systematically test unknown or 

match results using key 

1 2.3% did not test unknown 
1 1 .5% used one test on unknown and matched 
with key 

5.0% used two tests on unknown and matched 
with key 

43.0% used three tests on unknown and matched 

with key 
28. 1 % any other response 

Solution 

11.7% no response 

55.2% correctly identified unknown 

32.8% did not correctly identify unknown 

Communication Skills 

6.9% no response 8.0% diagram 

8.3% chart 15.8% list 

20.1% table 40.8% written 

— graph response 

— any other response 

Activity 6— Hazardous Waste 

Understanding the problem 

5.4% no response 

59.2% identified one side of the issue 

29.4% identified two sides of the issue 

5.6% identified more than two sides of the issue 

1.0% no response 
26.5% identified inconsistencies in data 
72.2% did not identify inconsistencies in data 

Strategy 

1.1% no response 
52.4% suggested more information is needed 
46.1% did not suggest more information is needed 



Implementation 

1.0% no response 
42.4% suggested the need for scientific 

information 
56.3% did not suggest the need for scientific 

information 

1.0% no response 

5.7% suggested the need for information on 

technologies 
93.0% did not suggest the need for information 
on technologies 

1.0% no response 

18.3% suggested the need for information on 

varying perspectives 
80.4% did not suggest the need for information 

on varying perspectives 

1.0% no response 

1 1 .7% suggested the need for information on 

potential alternatives 
87.0% did not suggest the need for information 

on potential alternatives 

Solution 
4.6% no response 

17.0% suggested one alternative with no rationale 
48.6% suggested one alternative with rationale 
3.4% suggested two alternatives with no 
rationale 

15.5% suggested two alternatives with rationale 
1 .9% suggested more than two alternatives with 
no rationale 

5.2% suggested more than two alternatives with 
rationale 

2. 1% no alternative-more information needed 
1.6% any other response 



Communication Skills 



3.3% 


no response 0.4% 


diagram 


0.9% 


chart 0.1% 


list 


0.9% 


table 94.1% 


written 




graph 


response 


0.1% 


any other response 
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Credit 

Adapted from the 1991 British Columbia Science Assessment, Student Points of View, Ministry of Education. 




